Characterization of Drosophila aspartic proteases that induce the secretion of a Golgi-resident transferase, heparan sulfate 6-O-sulfotransferase.
Alzheimer's beta-secretase (BACE1), an aspartic protease, cleaves amyloid precursor protein to produce a neurotoxic peptide, amyloid-beta, which plays a role in triggering Alzheimer's disease. We previously found that BACE1 also cleaves a glycosyltransferase, alpha2,6-sialyltransferase, as a physiological substrate. In the present study, we performed a BLAST homology search, identified two Drosophila aspartic proteases that are homologous to human BACE1, and isolated their cDNAs. The proteins encoded by the cDNAs were designated as DASP1 and DASP2, which exhibited 59% and 50% similarity to human BACE1, respectively. Each protein contained a pair of active site motifs (Asp/Thr or Ser/Gly), which is a common characteristic of aspartic proteases including BACE1. Although DASP1 and DASP2 did not contain an apparent transmenbrane domain, the proteases overexpressed in COS cells were localized in the Golgi area. Some of the DASP1 overexpressed in S2 cells was secreted, but none of the DASP2 was. DASP1 transcripts were expressed in the head of fruitflies, whereas DASP2 transcripts were mainly expressed in the body. When either DASP1 or DASP2 was coexpressed together with a Golgi-resident transferase, Drosophila heparan sulfate 6-O-sulfotransferase, the protease enhanced the secretion of the transferase from the cells, indicating that both DASP1 and DASP2 can induce the secretion of the 6-O-sulfotransferase.